Genetic factors in chronic inflammation: single nucleotide polymorphisms in the STAT-JAK pathway, susceptibility to DNA damage and Crohn's disease in a New Zealand population.
The Signal Transducers and Activators of Transcription (STAT)-Janus kinase (JAK) pathway controls signal transduction between cell surface receptors and the nucleus. Two members of that pathway, STAT3 and JAK2, enhanced the risk of Crohn's disease (CD) in recent genome-wide association studies. We replicated these findings in a New Zealand Caucasian case-control cohort, by genotyping two single nucleotide polymorphisms (SNPs) in STAT3 (rs744166(G>A) and rs3816769(C>T)) and rs10758669(A>C) in JAK2, in 302 CD patients and 382 controls. For STAT3, there was a significant decrease in the frequency of the G allele of rs744166 and the C allele of rs3816769 in CD patients as compared with controls (OR=0.76, 95% CI=0.61-0.95, p=0.013; OR=0.71, 95% CI=0.56-0.89, p=0.003). For the JAK2 rs10758669 polymorphism, the homozygous C/C or heterozygous A/C genotypes increased the risk of having CD as compared with the homozygous A/A (OR=1.76, 95% CI=1.26-2.45 and OR=2.36, 95% CI=1.44-3.86, respectively, p=0.0003). Variant alleles in either gene significantly modified the likelihood of inflammatory disease in a colonic location, and of developing extra-intestinal manifestations. The JAK2 variant also strongly enhanced the risk of ileocolonic disease, with stricturing or ileal/stricturing behaviour, requiring a bowel resection. We further studied a subset of our control population, stratified for JAK2 rs10758669 and/or STAT3 rs3816769 genotype. Carrying either the JAK2 or STAT3 IBD risk allele was associated with significantly enhanced susceptibility to DNA damage, as estimated by comet assays in peripheral blood leukocytes, with or without a subsequent oxidative challenge. That is, both risk alleles enhance genomic instability. The JAK2 SNP is part of a haplotype previously associated with enhanced susceptibility to myeloproliferative neoplasms, but functional consequences of the STAT3 variant had not been previously demonstrated. It will be of interest to follow up CD patients carrying either JAK2 or STAT3 risk alleles for development of further secondary effects, including cancer.